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The IGFET forms a gate insulating film in three steps. First, a 
very thin silicon dioxide film (3) of 1-lOnms thickness is formed over 
a semiconductor layer (2). This semiconductor layer is present over a 
glass substrate (1). The Si02 film is subjected to plasma processing by 
a gas containing nitrogen atoms. Subsequently another silicon dioxide 
film (3 f ) is formed above the processed film to comprise the gate 
insulating film. A gate electrode (4) is deposited above the gate 
insulating film, finally. 

ADVANTAGE - Forms gate insulating film at low temperature. Reduces 
interface state density. Strengthens hot electron characteristics by 
passing SiON layer at boundary face of Si02 layer. Raises electron 
mobility and reliability. 
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ABSTRACT 

PURPOSE: To densify an SiO(sub 2) film near its boundary and restructure a 
network of boundary atoms to reduce boundary level density by treating a 
very thin SiO film with a plasma that contains nitrogen. 

CONSTITUTION: An amorphous silicon film.is deposited on a glass substrate 1 
by LPCVD using Si(sub 2)H(sub 6). An SiO(sub 2) film 3 for gate oxide is 
deposited on a semiconductor layer 2 by remote plasma CVD. The film 
thickness is preferably 1 to lOnm; if less than lnm the semiconductor layer 
may be damaged, and if more than lOnm nitrogen may not diffuse to the 
boundary between the semiconductor layer and the oxide film 3. The SiO(sub 
2) film is treated with N(sub 2) plasma for conversion to an SiON film. As 
a result, the SiO(sub 2) film is densified near the boundary and the 
boundary atoms are restructured, while the introduction of nitrogen with a 
coordination number of 3 reduces boundary level density. 


